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H306peTeHHe othochtch k npo«3BOfl- 

CTBy MHHepaJIBHOfit Bax&i B MOX6T HaftTH 

npHMeHeHne b npOMHnuneHHocTH ctpoh- 
TeJiBHfaix MaTepHajioB. 

B HacTonmee BpeM* MHHOpajiB Hyto Ba- 
Ty H3TOTOBJIHI0T nyTeM nepepaOOTKH ch- 
jiHKaTHHx pacnjiaBOB, noJiy^eHHHX nJiaB- 

JieHHeM HCXOJIHOrO CBTpBfl b kokcobhx 

Bar pan k ax h 6e3KOKCOBbix TexHOJiorsreec 
khx arperaxax - ne^ax c norpyaceHHKM 
gaxexiOM, BaHHux h uHKJiOHHfaix ne^ax. 
npH 3 tom b Ka^iecTBe cbipBH rjih nojiy- 

^eHHH BaXU HCnOJIB3yK)T OTXOjqbl pa3JIMM- 

: Htax npoH3BOflCTB (b nepByio o^epejjB - 
AOMeHHbie iiuiaKH) hjih npHpotfHBie MHHe- 
pajiBHfcie MaxepnaJibi (hsbsgthsk , rpa- 
HHTHbjfi meoeHB, ra66poAHa6a3 , 6a3aji&T 
h np.)» b Ka^ecTBe TonjiHBa - kokc, 
ra3 hjih MasyT, 

Ochobh&imh HefloCTaiKaMH HaHConee 
pacnpocTpaHeHHoro BarpaHp^Horo npo- 
uecca nojiyMeHHH cioiHKaTHHX pacnjiaBOB 

HB7IH10TCH Heo6xOJ5HMOCTfa npHMeHeHftH 

Appororo m fle$HUHTHoro TonjiHBa - 

KOKCa, .QOBOJIBHO JKeCTKHe TpeSOBaHHH 

k rpaHyjiOMeTpH^ecKOMy cocTaBy uihx- 

TBI, *ITO HCKJIIOMaeT B03M03KHOCTB HCnOJIB 
30B aKH5I nHJieBK^XHbTX OTXOflOB MHHepa- 

jiOBaTHoro h jotpyrnx npoH3Boj5CTB 6e3 
hx npefiBapHTejiBHOfi nojaroTOBKH, Ha- 
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npHMep f 6pHKeTMpbBaHHH, tSonBume no- 
xepH xeiuia c xhmhhgckmm Hej&oaeoroM, 

BB13BIB a eM£JS BOCCTaHOBJIfiHKOM GO^ £0 

CO b BepxHHX ropK30HTax uifitxxH aar- 
paHKH , oicyTCTBHe ycJioBHtt Ank roMO- 
reHH3auHH pacnjiasa h- TpyAHOCTH yn- 
paBJieHKH npoueccoM n JiaB jie huh cmpbh. 

Be3KOKcoawe xexHOJiorH^ecKHe ar- 
peraTBi - ne^H c no r py jk© h hbim cfcaiceJiOM, 

BaHHBie H aHKJIOHHBie ne^H nO3BOJ!HI0T 
nOJlHOCT&IO HCKJIW^HTB HCnOJIB30BaHHe 
Ae^HUHTHOrO KOKCa H JIHKBHflHpOBaTB , 

xoth 6bi viacTH^HO, fipyrHe ripHHUHnH— , 
ajiBHBie HextocxaTKH BarpaHOMHoro npo- 
uecca nojiy^eHHH chjimkbthbix pacnjia- 

BOB • 

H3BecTeH cnoco6 noJiyneHHH MHHe- 
pajiBHoft saTBi nyTeM nepepa6oTKH chjih- 
KaxHoro pacnnaBa, no Jiy^e HHpro njiaB- 

JieHH^M HCXOAHOTO CbipBK B BHXpGBOM 

3aKpy«eHHOM $axejie npoflyKTOB c»cKra- 
hhh ra3po6pa3Horo win xHflxoro Ton- • 
jihb b uHKJioHHbxx arperaTax. XlpHMeHe- 
HMe UHKiiOHHoro npouecca no3B07i«eT 
no CpaBHeHHIO c H3 bgctmbimh b HacroH- 
mee BpeMH cnoco6aMH nony^eHHH MHHe- 

paJIBHOft BaTfal, OpraHH30BaTB BMCOKO-' 

hht6 h c KBHoe nJiasjieHHe MaTe pHa jiob 
b orpaHHHeHHOM o6*beMe [l J . 
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O^HaKO HCnOJIfc30BaHHe H3BeCTHOrO 

cnocoea nony^eHHH CHjiHKaTHbix pacn- 
jiasoB b uHKJioHHbix ne^iax xpefiyex 
npHM6H6HHH flJiH ero peaJiH3auHH ra30- 
o6pa3Horo hjih ^HflKoro TonjiHBa , cto- 

HMOCTB H fle^HUHTHOCTB KOXOpblX B I70C- 5 

jie^Hee Bpewn Taioice HeyKjiOHHo B03pac- 
xaroT . 

Haneojiee 6,nn3KHM k H3o6peTeHHio 
no TexH^ecKO^ cymHOCTH h xtocTHrae- 
MOMy peayjTBxaxy HBJT^excsi cnoco6 nony- 10 
^iGHHH MHHepajiBHoft Baxbi nyxeM nepepa- 
6otkh orHeHHo-scHflKHx iujiaKOB, o6pa~ 

SyiOIUHXCH npH CJKHraHHH TOHKOH3MeJTi>UeH- 

Hfaix xBepAbix TOnjiHB b Ton k ax H uhkjioh- 
hbix npe^TonKax KOTejiBHBix arperaxoBC2lT \$ 

Oxknaxo necMOTpH Ha to , *ixo ce6e- 
CTOHMocTb MHHepaJiBHOft BaTbj, nojiy*ieH- 
Hoa nyTeM nepepadOTKH orHeHHo-acHB- 

KMX EUJiaKOB , 06pa3yKHHHXCH npH CHCHra- 
HHH TBepj^bJX TOIIJIHB, OCOGeHHO npH CJKH- 
raHHH BblCOKOSOJlBHblX ASUieEHX TOnJIHB 

b BHxpeBOM xypeyjieHTHOM noTOKe b uhk 
jiohhhx jcanepax KOxenBHbix arperaTOB 
6ynex b 2-2,5 pasa HHsce , *ieM npH H3- 
roTOBJienHH ee b arpano 1 ! hbim cnocoOoM, 
xaKan xexHOjiorHj? ne HauiJia noKa npo- 
MbiuineHHoro npHMeHeHHH. h 3xo o6t>hchh- 

eXCH TeM, vto npOH3BOn,CTBO MHHepajiB- 
HOH BaTbJ HB JTHGTCH no60*IHbIM, HHOpOfl- 

hum npoueccoM xsjih KOTenBHofi h He 06- 
ner^aex peine hhh Bonpoca y^a/reHHH 
tiinaKOB H3 Hee, a, Hao6opoT f ycJiosK- 
hhst ero. BfcoaejiHJomeecH b npouecce 
OKHraHna nbineBHOToro TBep^oro xonjiH- 
Ba b BHxpeBOM Typ6yneiiTHOM noTOKe 
xenjio npeBHa3 Ha^eHo 3flecb b nepayio 
o^epe^B Ann BupaOoxKH napa, a He 
finn nony^eHHH cHJiHKaxHoro pacnjiaBa, 
b cbh3h c ^eM Ka^ecTBo , BHpa6aTHBae- 

MOH B COOTBeXCXBHH C H3BeCTHb3M Clio- 
COQOM, MHHepaJIBHOH BaXBl HBJIHeTCH 
OV6Hb HH3KHM. 
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UeJIBK) H3 06pexeHHH HBJIJieXCH IIOBH- 

meHHe Ka T iecTBa MHHepajiBHOH Bara. 

nocxaBJieHHan uejib .aocTHraeTcn 
TeM, *ito corJiacHO cnocody noJiy^eHHH 
MHHepaxEBHOH BaTbi, BKJiio^aroiaeMy cacHra- 
HHe nbuieBHXlHHx TBepflbix xonJiHB b bhx>- 
peBOM Typ6yjieHTHOM noTOKe c o6pa30- 
B3HH6M CHjrHKaTHoro pacnjiaBa , nepe- 
padOTKy ero h nojiy^eHne MHHepajiBHOH 
BaTbJ, npH CJKHraHHH nbuieBHjjHHX TBep- 

flblX TOnJIHB B SOHy MaKCHMaJIBHBIX 'TeM- 

nepaTyp BHxpeBorp nOTOKa bbo^ht 
50-300% ox cyxofi MacrcH TonjiHBa nbiJie- 

BH^HHX MH He pa JIB HblX W6aBOK H 3-9% 

ox cyMMapHoro co,rxepKaHHH MHHepariBHOH 
yacTH xonjiHBa tohkomojiotbix nOflKHC- 

JIHKHH.HX A06aB0K ♦ 

[IpH 3 TOM B Ka^ecTBe MHHepajIbHblX 
Xlo6aBOK MoryT 6bitb HcnoJib30BaHbi nan 
nbiJieBH^Hue otxcxih pa3JTH^HHX npoH3- - 
BOflCTB , b nepByio o^epeflB, 30xra yHoca 
cyxoro oT6opa Te njio s ji eKTpoc TaH uhh , 
pacna/^aiomHecH /aoMeHHbie uuiaKH, otxo- 
flbl COSCTBeHHO MHHepajioBaTHoro npoH3- 

BOflCTBa, TaK H pa3JIH^HOrO BHfla TOH" , 
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KOH3MeJibHeHHoe MHHepanbHoe cwpbe - 

H3BeCTHflK, flOJIOMHT, rpaHHTHUH Uie6CHb , 

ra66po, ra66ponHa6a3 , 6a3anbT h x n. 
B Ka^ecTBe no,akHCjiHKHHHx ,qo6aBOK biio- 
rht necoK, H3BecxKOByio MyKy, nepjinx 

H T.J5. 

Cnoco6 ocytnecxBJiHexcH CJiexiyroinHM 
o6pa30M. 

II p h m e p 1. JXjih nojiy^eHHH x 
:H/iHKaTHoro pacnjiaBa cacHraiox 0 , 6 7 !i r 
TOHKOH3Me/iB^eHHoro yrjiH Hpuia~Eopo,UHH- 
eKoro MecTopo»fleHHa c HH3iueH xenjio- 
xoh cropaHHs qP - 374 0 kkslji/ kx h 
= 9%. H 

B 30Hy MaKCHMajiB Hbix xeMnepaxyp 
BHxpeBoro Typ6yjieHTHoro noxoxa npo- 

flyKTOB CrOpaHHH BBO^HT 0,940 T 30JIbI 

yHoca cyxoro OTdopa 3Toro ace yrxin, 
^xo cocTaBjineT 209% ot cyxofi MaccEj 
yrjiH h 0 f 029 t noflKHCJiHiomeH Bo6aBj:n 
KBapaeBoro necKa, ^ito cooTBeTCTBy^T 
3% cyMMapHoro coj^epjKaHK^ mh hs pa jib - 

HOH ^aCTH I1IHXXH (30Jia yrJIH H 3071a 

yHoca) . npH 3tom nojiyqaiox pacnJiaB 
c MOAy-neM KHCJIOXHOCXH 1,6 0 h TeMno- 
paxypoft Bbipa6oxKH 1250-1310°C. y«eiJib- 
hbih CT>eM pacnjiaBa 1 m 2 paeo^en nJio- 
ma,nH cocTaBJiHex 24 00 kv/m z . nocjie 
nepepadOTKH pacnjiaBa nonyMaiOT BaTy, 

XHMHHeCKHH COCTaB KOTOpbH npHBefleil 

b Ta6Ji. 1, a CBOHCTBa - b xa6Ji. 2 

n p b m a p 2. juih nojiy^eHHH 
1 t pacnjiaBa cxcnraiOT 0,675 t yrjiH 

HpUia-EOpOjaHHCKOrO MeCTOpOJKfleHHH. 

B 30Hy MaKCHMajiBHbix TeMnepaTyp npc>- 
flyKTOB cacHraHHH bbo^ht 0,610 t 30Jibi 
yHoca 3Toro yrjiH, ^ito cocTaBJineT 
135% ot cyxoit Maccbi TOiuiHBa h 0,3H0t 

XOHKOH3MeJIB^eHHOH nOjTKHCJIHlOmeH ^O-' 

QasKH - nepjiHTa, *ito cocTaBJinex 50% 
cyMMapHoro coaepsKaHHfi MHHepajiBHOH 
^acTH b 30Jie yrjiH h 30Jie yHoca . npH 
3xom iiony^aiOT CHJiHKaTHbiH pacnJiaB c; 
MOAyJieM khcjioxhocxh 2,36 h TeMnepc- 
TypoH BbipaOoTKH 1380~1445°C. y^ejii - 
HbiH c-beM pacnjiaBa c 1 M a paeo^en 
njiomaOT cocTaBjineT 2300 kt/m\ Xhmh- 
necKHH cocTaB MHHepajiBHOH BaTbi npi;- 
Be«eH b Ta6ji . 1 , a ee CBOHCTBa - f : 
xa6ji . 2 . 

n p h m e p 3 . ftrm noJiy^ieHHH 
1 t pacnnaBa b BHxpesoM xypeyjieHTiiow 
noTOKe c^HraioT 0,395 r floHeuxoro 
ra30Boro yrjiH c HH3nieft. TenjiOTOH ci-o- 

paHHfl = 6400 KKSLJl/KT H SOJIbHOC- 

xbio A c ^18% Ha cyxyw Maccy, B soffy 
MaKCHMajiBHbix TeMnepaTyp bboaht 
0,900 t 30Jibi yHoca cyxoro oT6opa :>xo- 
ro yrjiH, hto cocTaBJineT 240% ot cy- 
xoh Maccbi TonjiHBa h 0,113 t H3Bec: - 

KOBOH MyKH, VLTO cocxaBjineT 11,6% 

ot cyMMapHoro co«ep»aHHH MHHepajib- 

HOH (30JIBHOfl[) M3CTH C^CHraeMOH UJHXVbl, 

npH 3TOM nojiy^aioT pacnJiaB c MO«yji€iM 
khcjiothocth 7,03 h xeMnepaTypofi 
Bbipa6oTKH 1450-1520°C. yneJibHbiK ci.eM 



£5 T3B JineT 2150 Kr/M* 



njiouiaOT coc- 

XHMH^eCKHH COO 
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TB.B noxryMeBHOft MHHepajiBHOft BaTU 
npHBeaeH b xa6ji. 1, a cBoacxBa - b 
Ta6Ji . 2 . 

n p h m e p 4 • JJjih nojiyneHKH 1 t 
pacnnaBa casnraiox 0,095 t yr\nn 3kh- 
SacxyscKoro MecTopo^eHHH C HH3IiieH 
TenjioxoH cropaHHH = 400 0 KKaji/nr 
h sojibhocxbio Ha cyxyio Maccy A c = 40%. 
B 3bHy MaK c HMa jib hbix TewnepaTyp noTO- 
Ka npo^xyKTOB OKHraHHH bbo^at 0,460 x 
3ojih yHoca 3Toro ace ymn, mto coc- 
xaBJinex 50% ot cyxofi Maccbi yrjin h 

0. 740 T flOJIOMHXHOH MyKH , *iXO COCXaB- 

jinex 80% ot cyMMapHoro coflep)KaHHH 
MHHepajfiBHofl ^cacTH « npH stom nony^a- 
k)t pacnjiaB c MoxsyjieM khcjioxhocxh 

1. r 95 h TeMnepaTypoa BBipa6oxKH 1340— 
1415 d C. y^eJiBHbift cteM pacnJiaBa c 

1 m 2 - pado^ei* njiomajjH cocxaBJiHeT 
2410 Kr/M 1 , XHMH^iecKHft cocTaB nojiy- 
^eHHoa MHHepanBHOfl BaTH npHBe^eH b 
TabJi. 1, a CBOftcTBa - b xa&n. 2. 

n p h m e p 5. Jinn nojiy^eHHH 1 t 
pacnJtaBa ca<Hraiox 0,325 t JlOHeuKoro 
yvnK Mapra r. B 30Hy Man CHMa jib hbix 
TeMnepaxyp nOTOKa npojiyxxoB ™raHHH 
bboj3HT 0,900 t ocHOBHoro pacnajaato- 
merocji flOMeHHoro tanaKa, ^ito cocxaB- 
jineT 300% ox cyxofl Maccbi yrjin h 
0,100 x nojaKHCJiHiomeft fto6aBKH - 6a- 



3aJiBTa BepecxoBetiKoro MecTopoacjaeHHH , 
tjxo cocxaBjineT 10,5% CyMMBI 30J1BHOR 
h ocHOBHoft Maccbi, IIpH axOM noJiy*iaK>T 
pacnjiaB c MoayjieM khcjiothocth 1,37 h 
xeMnepaTypoa Bbipa6ox.KH 1260-1 315°C. 

5 y^enBHUH c*beM pacunaBa c. 1 pa6o- 
h&Pi nnooiaflH cocxaBJiHeT 2650 kt/m\ 
•nocjie nepepaeoTKH pacroiaBa nony^awT 
MHHepaJiBHyio saTy, xumhusckhh cocTaB 
KoxopoH npHBe^eH b xa6n. 1, a cbohct- 

10 Ba - b xa6ji* 2. 

IIpHMep 6* Etih nony^eHHH 
1 x pacnjrasa c«nraioT 0,400 t HoHeix- 
Koro yrjin MapKH r. B 3oay MaKCHMajiB— 
hbix TeMnepaxyp bboj^hx 0,9 t oxxojjob 
15 MHHepanoBaTHoro npoH3BO«CTBa (ko- 

POJIBKH, 06pe3KH BOJIOKHa H T.#,), 

*ito cocTaBJiHex 265% ot cyxoft MaCCH 
yrjin h 0,040 t noflXHCTjjiomeH aoCaB- 
kh - KBapueBoro necKa, *vro cocTaBJiH- 

20 eT 4,0% ox cyMMapHoro coflepmaHHH 

MHHepajiBHoa vaCTH TomiHBa H otxotob* 
nany^aioT npH stom pacnjiaB c MOJ^yjieM 
khcjiothocth 1,35 h TeMnepaTypofl bbi- 
paeoTKH 1270-1 325°C. y^ejiBHbifl cteM 

25 pacnjiaBa c 1 pa6o*ieft ruiox&aOT coc- 
TaBJineT 2500 Kr/n^. XHMH^iecKHH coc~ 
xaB BonoKHa, nojiy^eHHoro nocJie nepe- 
pa6oTKH, npHBejaeH b Ta6Ji» 1, a ero 

CBOHCTBa - B T36JT. 2. 

T a 6 n h n a 1 



XHMH^eCKHH COCTaB, BGC.% 



IIpHMep , 


s i o a 


AI a 0^ 




CaO 


MgO 


R a 0 


SO, 


Mpfiyjife Bojto- 
KH CJIOT- JcTpfl:- 

HOOTH (MiKlKOCTB (p 


1 


50,3 


5,7 


6,5 

* 


29,2 


5,8 


1,0 


1,5 


1,60 


2,5 


2 


53,2 


10,1 


- 7,3 


22,5 


4,3 


1,6 


1,0 


2,36 


2,6 


3 


49,0 


19,2 


14,7 


8,5 


1,2 


5,5 


1,9 


7,03 


2,2 


4 


43,5 


16,6 


7,4 


18,3 


12,5 


0,6 


1,1 


1,95 




5 


43,7 


11,4 


3,4 


37,1 


3,0 


1,0 


0,4 


1,37 


3,6 


6 


40,5 


12,8 


4,6 


25,2 


14,2 


2,3 


0,4 


1,35 


3,5 



T a 6 n n u a 2 



noKasaTenn 



IJZTl'J 



npHMep 



H3BeCTHBIH 



K03^$HUHeHT 

t eiui onpo boja- 

HOCTH , BT/M°K 

npn 2 95±5°K 
npH 39 8+5°K 
npn 573±5°K 



0,041 0,043 0,040 
0,052 0,054 0,056 
0,081 0,096 0,098 



0,041 0,039 
0,053' 0,048 
0,088 0,095 



0,040 0,045 
0,048 0,060 
0,096 0,102 
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npoAojisteHHe Ta6Ji. 2 



noKa3a-rejiH 


npHMep 






i ' \ 






a 




HsBecTHhiii 


BjiaacHOCTb , % 


0,50 


C ,42 


0,38 


0,40 


0,45 


0,39 


0,6 


06-beMHan Macca, 


94 


92 


94 


93 


90 


93 


94 


CpeflHHft AHaMexp 

BOJIOKHa, MKM 


JjQ 


JL'JL . 


7,6 . 


6,8 


5,4 


5,7 


8,0 



H3o6peTeHKe no3BOJineT opraHH30- 15 
BaTB BbicoKonpoHSBo^HTejiBHBiil npouecc 
BacoKOKa^ecTBetiHoft MHHepajiBHoft Bara 
aa 6ase Kerne bhx xBepmdx toiuihb, B 
naCTHOcTH BHCOK03 ojtbhhx yrjieft , H 

OTXOflOB pa3JTH^HbJX npOHBBOflCTB - 30- 20 

jtbj ynoca TeruioBtix sJieKTpocTaHUKSi , 
pacna^aiotaHXca jcjoms h hbix ULnaKOB, ot~ 
xobob coScTBeHHo MHHepanosaTHoro 

npOH3BO^CTBa. y^eJIBHaH npOH3BO#HTeJIB~ 

hoctb npouecca nJiaBJiemur Ha eBjiHH- 25 
uy o6*beMa pa6o^eii KaMepa npw hciiojib- 
30BaBHH npewiaraeMoro gnoco6a MoaceT 
b 3-5 pa3a npestauiaTB stot noxa3aTejiB 
npH nJiaBJieHHH uihxtm b BarpaHKax h 
BaHHHX ne^ax. BjiaronpHHTHtae TeMnepa- 
TypHtae h rHflpoflHHaMH^iecKHe noxasaTe- 
jih oeeane^HBaicr nany^ieHHe bhcokoh 
cTeneHH roMoretinsaiXHH pacnJiaBa vt 
,aocTH)KeHHe HeoexoflHMoro ero neperpe- 



30 



Ba (no 1450-1500*0), 



<I>OpMyJta H306p6T6HHH 

Cnocod noJiy^eHHH MHHepauiBHOft Ba- 

TH , BKJIiO^aKMUHtt CJKHraHHe HHJieBHUHblX 
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TBepflHX TonnHB b BHxpeBOM TypdyjieH 1 :.^ 
hom noTOKe c o6pa30BaHH8M CHJiwxaT- 
Horo paonjiasa, nepepa6oTxy ero h no- 
jiyueHHe MHHepaJiBHoa BaTH r o t ji h- 

HaK)IUHfl[CH TQM, ^TO , C UeJIBK) 

nOBbniieHHH xa^ecTBa MHHepanBHOft Ba- 

THI r npH C5KHraHHif nHJieBHIIHtlX TBepflbEC 

ToroiHB b 30Hy Max cHMa jib hux TeMnepa- 
Typ BHxpeBoro noToxa bbojwt 50-300** 
ot cyxoft Macca ToruiHBa nuneBHAHux 
MHHepajrBHbix «o6aBOK h 3-90% ot cyM- 
MapHoro co^ep^caHHH MHHepajiBHott ^ac - 

TH TOIWHBa TOHKOMOJTOTHX nOJSKHCJlHIO- 
E0HX #o6aBOK* 

HCTO^iHHKH HH^OpMaUHH, 
npHHHTbie BO BHHMaHHe npH 3KCnepTH3«2 

1. HleaejieB B.H, OnaTHO-npOMBSiwiei*- 

HblH IUiaBHJIBHfolft UHXJIOH KOTOBCKOrO 

3aBO»a MHKepajioBaTHHX HsjaejiHH. C6. 

"nyTH COBepilieHCTBOBaHHH ITJiaBMnBtiHX 

arperaTOB b npoH3BoaCTBe MHHepanb- 
hoh h cTeKJiHHHOH BaTbi" . MaTepnanw 
coBemaHHH, BHHHTeiuioH3 0JiauHH , Bhhb- 
hioc, 1971, c. 123-133. 

2. BejiBCOBCKHft B»H. h MHHepa— 
noBaTHHe yTeruiHTejiH. M. , CTpo«H3aar r 
1963, c. 44-45, 
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3axa3 1778/25 THpa* 484 IIoOTHCHoe 
BHMMnit rocy^apcTBeHHoro k omh Te Ta CCCP 
no AenaM H3o6psTeHnfl vt OTxptaTHft 
113035, MocxBa, 5K-35, PaymcxaH Ha6. 4/5 
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